Diet-induced epigenetic regulation in vivo of the intestinal fructose transporter Glut5 during development of rat small intestine.
Metabolic complications arising from excessive fructose consumption are increasing dramatically even in young children, but little is known about ontogenetic mechanisms regulating Glut5 [glucose transporter 5; encoded by the Slc2a5 (solute carrier family 2 member 5) gene]. Glut5 expression is low postnatally and does not increase, unless luminal fructose and systemic glucocorticoids are present, until ≥ 14 days of age, suggesting substrate-inducible age- and hormone-sensitive regulation. In the present study, we perfused intestines of 10- and 20-day-old rats with either fructose or glucose then analysed the binding of Pol II (RNA polymerase II) and GR (glucocorticoid receptor), as well as acetylation of histones H3 and H4 by chromatin immunoprecipitation. Abundance of Glut5 mRNA increased only with fructose perfusion and age, a pattern that matched that of Pol II binding and histone H3 acetylation to the Glut5 promoter. Although many regions of the Glut5 promoter respond to developmental signals, fewer regions perceive dietary signals. Age- but not fructose-dependent expression of Sglt1 [sodium-dependent glucose co-transporter 1 encoded by the Slc5a1(solute carrier family 5 member 1) gene] also correlated with Pol II binding and histone H3 acetylation. In contrast, G6Pase (glucose-6-phosphatase; encoded by the G6pc gene) expression, which decreases with age and increases with fructose, is associated only with age-dependent changes in histone H4 acetylation. Induction of Glut5 during ontogenetic development appears to be specifically mediated by GR translocation to the nucleus and subsequent binding to the Glut5 promoter, whereas the glucocorticoid-independent regulation of Sglt1 by age was not associated with any GR binding to the Sglt1 promoter.